Objectives. In the United States, injury is a leading cause of alcohol-related death, and alcohol use is the leading risk factor for injury. We reviewed state and federal legislation regulating the intersection of alcohol and fi earms.
Injury is the leading cause of alcohol-related death in the United States, and alcohol is the leading risk factor for injury. 1, 2 Owing to the considerable presence of alcohol in injury events of all types, alcohol's relationship to injury has been the subject of modern scientific investigation for an entire century. [3] [4] [5] [6] [7] Roughly one-quarter of the alcohol-related injury deaths in the U.S. each year are due to motor vehicle crashes. 8 As a result, the great majority of the research dedicated to understanding alcohol's relationship to injury has focused on drunk driving. This work has effectively decreased the number of traffic fatalities involving alcohol, 9 and the prevention of drinking and driving has been hailed as one of the top 10 U.S. public health achievements of the 20th century by the Centers for Disease Control and Prevention (CDC). 10, 11 A nearly equal one-fifth of alcohol-related injury deaths are the result of firearm injuries; 8 however, little research has focused on alcohol use and shootings.
The disparity in attention that has been paid to these two types of alcohol-involved fatalities-those from motor vehicle crashes and those from firearms-is even more surprising when considering more closely their similarities in terms of magnitude. There are about 250 million motor vehicles in the U.S., 12 and each year more than 40,000 Americans die in traffic crashes, making motor vehicle crash the leading cause of injury death in the U.S. (http://www.cdc.gov/injury/wisqars/index .html). 13 Similarly, there are about 250 million guns in the U.S., 14 and each year more than 30,000 Americans die in shootings, making firearms the second leading cause of injury death in the U.S. About one-third of U.S. households contain firearms, 15 and opportunities to obtain a firearm exist for adolescents 16 and adults alike. 17 Whereas drunk driving restrictions have reduced the magnitude of alcohol-related motor vehicle crash death considerably, it is unclear to what degree such legal restrictions have been undertaken to reduce the problem of alcohol-related firearm death.
Proscribed blood alcohol concentration levels and legal penalties for driving while intoxicated are the result of decades of scientific study establishing a driver's crash risk relative to the amount of alcohol the driver has consumed. 18, 19 All 50 U.S. states and the District of Columbia (DC) have laws making it a crime to drive with a blood alcohol concentration at or above a proscribed level: 0.08 milligrams per deciliter. 20, 21 Violations of these laws carry clear legal penalties for drivers who have consumed alcohol past the proscribed level, to "intoxication." 22 Similar reductions in firearm-related fatalities could result from alcohol research efforts comparable to those already devoted to motor vehicle crashes. Such efforts might also prevent other violence-related outcomes. Each year, almost two million criminal offenses occur by an offender who is under the influence of alcohol at the time of the offense (about 36% of all offenders), 23 and a policy effort that effectively restricts the use of firearms while intoxicated may result in the prevention of a range of violent crimes.
There is a federal restriction on selling or otherwise disposing of firearms to an individual who is an unlawful user of or [is] addicted to any controlled substance, as defined in section 102 of the Controlled Substances Act. 24 This definition of controlled substances explicitly excludes alcohol, wines, and other distilled spirits. 25 Given the success of regulating the use of motor vehicles while intoxicated, we sought to determine the prevalence and distribution of state and federal legislation regulating the intersection of alcohol and firearms by performing a 50-state survey. This research is especially timely given recent state legislation allowing the carrying of concealed weapons in establishments that serve alcohol.
METHODS
We used Westlaw and LexisNexis to conduct on online search of the criminal codes in existence in all 50 U.S. states and DC as of January 1, 2008. We performed searches using various combinations of the key words alcohol, intoxication, firearm, gun, liquor(s), alcoholic, and bar using methods previously described. 23 We also reviewed legal criminal codes of states pertaining to firearms to capture any codes not resulting from the key word search. The search was performed by one of the authors (GP), who has training in advanced legal research and extensive knowledge and experience using these databases. We then compared results with simultaneously performed searches performed by trained legal librarians and Westlaw representatives to ensure that the search strategy was appropriate and that all relevant databases were cross-checked. Any discrepancies were resolved through discussion to obtain consensus.
What resulted was a database of laws identified in the U.S., arrayed as one law per row. Each law was classified according to the primary intent of the legislation. The assigned categories were (1) prohibition of possession of a loaded firearm in a place where intoxicating liquor is sold for consumption on premises; (2) restriction of sale, transfer, possession, or discharge of a firearm to/ by an intoxicated person; and (3) restriction of firearm ownership based on habitual alcohol use.
RESULTS
Our search identified a total of 46 laws in 31 states that restrict the intersection of alcohol and firearms. 24-75 "Intoxication" was defined in various ways for different states. These definitions of intoxication related to firearms ranged from being undefined (i.e., only the word "intoxicated" appeared with no accompanying numerical definition) to having specific numerical definitions of intoxication (e.g., 0.08 or 0.10 milligrams/deciliter blood alcohol concentration) to referencing the state drunk driving law cutoff for blood alcohol concentration. The foci of these laws are detailed according to location, acute intoxication, and habitual alcohol use or treatment restrictions.
Restriction by location
Of the 50 U.S. states and DC, a total of 12 states (Alaska, Arkansas, Illinois, Kentucky, Louisiana, Michigan, New Mexico, Oklahoma, South Carolina, Tennessee, Texas, and Wisconsin) have alcohol-specific firearm restrictions in terms of an individual's location (i.e., as opposed to whether or not the individual has a history of habitual alcohol use or is intoxicated). Specifically, these states restricted possession of a loaded firearm in a place where intoxicating liquor is sold for consumption on premises. Only one of these states (Illinois) does not regulate firearm and alcohol use in any other manner that is detailed in the following sections.
Restriction by acute intoxication
A total of 26 states have laws restricting firearms for people who are intoxicated (Figures 1 and 2 ). Six states (Alaska, Delaware, Indiana, Maryland, Tennessee, and Texas) restrict the sale or transfer of firearms to an intoxicated person, and four states (Idaho, Maine, Montana, and North Carolina) restrict the carrying of a concealed weapon while intoxicated. A total of 20 states have laws that specifically restrict possession and/ or discharge of a firearm by an intoxicated person.
Restriction by habitual alcohol use or treatment
An additional group of laws categorically restricts firearm ownership or firearm use by individuals rather than temporarily restricting the carrying and use of a firearm as a result of temporary impairment by alcohol. Laws that categorically restrict ownership largely do so on the grounds of "habitual alcohol use." A total of 18 states restrict firearms based on this criterion, some states in more than one manner. Of states restricting ownership or use of firearms by habitual alcohol users, four states restrict the sale or transfer of firearms (Alabama, Indiana, Maryland, and Tennessee), three restrict firearm possession (Alabama, Florida, and Ohio), seven restrict licensure of firearms (Georgia, Iowa, Maryland, Nevada, New Jersey, Pennsylvania, and West Virginia), and eight restrict concealed carrying of firearms (Colorado, Florida, Kentucky, Louisiana, Mississippi, Missouri, New Mexico, and Wyoming) ( Figure 3 ). An additional three states restrict firearm ownership by people who are currently or have previously been under treatment for alcohol addiction, abuse, or dependence (Hawaii, Massachusetts, and Rhode Island).
Two states restrict possession of firearms by people convicted of alcohol-related crimes. One of these states (Pennsylvania) was previously mentioned as restricting licensure to habitual users, and the other (Arkansas) revokes firearm licenses upon conviction of an alcoholrelated crime.
DISCUSSION
We reviewed laws restricting the interaction of firearms and alcohol, and offer the successful public health intervention of restricting motor vehicle use while intoxicated as a model by which to decrease the mortality associated with firearms. A salient finding of our review was that many states do little to restrict the intersection of alcohol and firearms. In a considerable number of states, firearm ownership and use is precluded for people with a history of habitual alcohol use or who have received or are receiving treatment for alcohol abuse and dependence. However, almost half of all states have no restrictions on ownership, possession, or use of a firearm while intoxicated. Complicating matters further, the terms "intoxication" and "habitual" are not explicitly defined by the legal code in many states.
Researchers have demonstrated that using alcohol Randomized, blinded, placebo-controlled trials using human drivers in driving simulators provided the foundation for establishing these specific risks. This line of scientific study has led to universal restriction of driving while intoxicated in the U.S. 22 -a policy that has potentially saved tens of thousands of lives. An improved understanding of the effects of alcohol on the ability to appropriately use a firearm-perhaps even using randomized controlled trials-could contribute substantively to the understanding of how the U.S. public could live more safely with firearms. Just as with motor vehicles, approaches to safety may not involve outright bans of guns but, rather, strong and clear restrictions of their unsafe use, such as alcohol intoxication.
Despite the described similarities in the relation-ship of alcohol to both motor vehicles and firearms, there is a fundamental difference in how the two are regulated. A common regulatory hurdle pertaining to motor vehicles is through usage, whereas the primary Examples include limits placed on the times of day that junior drivers may operate vehicles, consequences associated with violation of restrictions including license suspension and revocation, and restriction of driving while intoxicated. In contrast, firearms are more commonly restricted within the domain of ownership. This is true in the case of people convicted of a felony, minors, fugitives, undocumented immigrants, people adjudicated as mentally incompetent, people with an alcohol addiction, and people convicted of perpetrating intimate partner violence. Regulations on usage, rather than ownership, offer an opportunity to the public health community to decrease the injury burden of firearms. Given the significant number of criminal offenders who drink alcohol when they commit their offense, 23 there may be implications for stiffer sentences for criminal behavior. There are also, however, policy implications that have the potential to impact the discovery and punishment of gun carriers (legal and illegal) who are intoxicated before they discharge their weapons, and the discovery and punishment of gun carriers (legal and illegal) who are intoxicated after they discharge their weapons.
The regulation of firearms in the U.S. is controversial, and after decades of debate about the intent of the Second Amendment, the U.S. Supreme Court recently agreed that the law implies an individual rather than a collective right to ownership. However, the majority opinion in this landmark case made clear that restricting firearm use is well within the rights of the government in stating that ". . . nothing in our opinion should be taken to cast doubt on longstanding prohibitions on the possession of firearms by felons and the mentally ill, or laws forbidding the carrying of firearms in sensitive places such as schools and government buildings, or laws imposing conditions and qualifications on the commercial sale of arms." 76 The regulation of firearm use by intoxicated individuals is likely to be allowable given this interpretation.
Limitations
This study had several limitations. It is possible that we missed laws related to the intersection of firearms and alcohol in our review of legal code. It is also important to recognize that simply the presence of a legal code does not assure the enforcement of the law, nor does it ensure that a deterrent effect will be realized. These factors are sure to impact the magnitude of the effectiveness of the intervention, and future work should seek to examine the rates of prosecution for laws restricting firearm use while intoxicated. Finally, although we present a conceptual framework and legal review, we have not attempted to demonstrate the effectiveness of this legislation and cannot comment on whether restricting the intersection of alcohol and guns would actually decrease firearm injuries and deaths.
CONCLUSIONS
Motor vehicle crash-associated deaths were markedly reduced by regulating driving while intoxicated. Given that operating a car likely encompasses similar demands, in terms of mental and physical ability, as operating a firearm, it can be hypothesized that alcohol might decrease the ability of an individual to appropriately use a firearm. 77 Efforts to reduce firearm-related injuries in the U.S. have mirrored efforts for motor vehicle safety in many ways. [78] [79] [80] [81] Given the successful implementation of laws regulating the use of motor vehicles while intoxicated, we conclude that restricting the possession or discharge of firearms while intoxicated may hold promise as a public health intervention.
